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infinitely "small displacement and velocity given to the system can cause it, when left to itself, to go on moving either farther and farther away till a finite displacement is Peached, or till a finite velocity is acquired; it is very remarkable that stability should be possible, considering that even in the case of. stability an endless increase of velocity may, as is easily seen from § 244, be obtained merely by-constraining the system to a particular closed course, or circuit of configurations, nowhere deviating by more than an infinitely small amount from the configuration of equilibrium, and leaving it at rest anywhere in a certain part of this circuit This result, and the distinct peculiarities of the -cases of stability and instability, are sufficiently illustrated by the simplest possible example,—that of a material particle moving in a plane.
300.    There is scarcely any question in dynamics more important for Natural Philosophy than the stability or instability.of motion.   We therefore, before concluding this chapter, propose to  give  some general explanations and leading principles regarding it,
A 'conservative disturbance of motion' is a disturbance in the motion or configuration of a conservative system^ not altering the sum of the potential and kinetic energies. A conservative disturbance of the .motion through any particular configuration is a change in velocities, or component velocities, not altering the whole kinetic energy. Thus, for example, a conservative disturbance of the motion of a particle through any point, is a change in the direction of its motion, unaccompanied by change of speed
301.    The actual motion of a system, from any particular configuration, is saic! to be stable if every possible infinitely small conservative disturbance of its motion through that configuration may be compounded of conservative disturbances, any one of which would give rise to an alteration of motion which would bring the system again to some configuration belonging to the undisturbed path, hi a finite time, and without more than an infinitely small digression, If this condition is not fulfilled, the motion is said to be unstable,
302.    For example, if a body, A> be supported on a fixed vertical axis; if a second, J7, be supported on a parallel axis belonging to the first;'a third, C, similarly supported on J3, and so on'; and if J3, C, etc, be so placed as to have each its centre of inertia'as far as possible from the fixed axis, and the whole set in motion with a" common, angular velocity about this axis, the motion will be thoroughly stable.    If, for instance, each of the bodies is a flat rectangular board hinged on one edge, it is obvious that the *whole system will be kept stable by centrifugal force, when all are in one plane and as far out from the axis as possible.    But if A consists partly of a shaft and crank, as a common spinning-wheel, or the flywheel and crank of a steam-engine, and if B be supported on the crank-pin as axis, and turned inwards (towards the fixed axis, or across-the fixed axis), then, even although the centres of inertia of Q